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odontoblasts to allow formation of dentin. Our future studies will
focus on identification of Trps1 target genes involved in dentin
formation.
doi:10.1016/j.ydbio.2009.05.182
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Pitx genes regulate expression of Shroom3, a gene controlling
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Cell shape change is a central mechanism for morphogenesis in
multicellular organisms. In previous studies, we have shown that
Shroom3 is required for both epithelial cell apical constriction and
apicobasal cell elongation through organizing both microtubule and
actin cytoskeletons. In Xenopus, tissues with Shroom3 expression
show wedge-shaped cells, driving the bending of cell sheets.
However, how Shroom3 expression is activated to control morpho-
genesis remains unclear. Transcription factor Pitx2, shown to control
gut morphogenesis, and Shroom3 are both expressed in the cement
gland, Rathke's pouch, heart, and gut, and ectopic expression of
either results in pigment accumulation. To determine whether Pitx2
regulates Shroom3 transcription, we show that ectopic Pitx2
induces Shroom3 expression in the epidermis and this induction
is also observed in naïve animal cap tissues injected with Pitx2
mRNA. In addition, the induction of Shroom3 expression is still
shown in Pitx2-injected animal caps in the presence of protein
synthesis inhibitor, suggesting that Shroom3 is the direct target of
Pitx2. Besides Pitx2, we also show that Pitx3 controls Shroom3
transcription directly. Moreover, ectopic Pitx3 induces epidermal
cells to apically constrict and elongate, and that these cell shape
changes are reverted by DN-Shroom3. Together, the data demon-
strate that Shroom3 can be activated by Pitx genes to drive cell
shape change.
doi:10.1016/j.ydbio.2009.05.183
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Phenotypic variability, even in the case of the same genetic
mutation, is a common feature of many clinical syndromes, but
remains poorly understood. As a model of this problem, mice with a
deletion in the gene Twisted Gastrulation (Twsg1) in an inbred
C57BL/6 background show variable alteration of craniofacial devel-
opment, ranging from apparently normal to severely malformed,
similar to human holoprosencephaly. Based on the severity of the
external appearance, Twsg1−/− embryos may be classified into three
groups: A (unaffected), B (moderately affected), and C (severely
affected) as early as embryonic day 9.5 (E9.5). The purpose of this
study was to investigate differential changes in gene expression,
which correlate with phenotypic severity. mRNA was isolated from
the first branchial arch at E10.5 to enrich the pool of transcripts for
genes important for craniofacial development. 3–6 arches were
pooled to generate samples (N=5 replicates per phenotypic class),
which were analyzed by Affymetrix exon array. We have found
consistent shifts in gene expression profiles correlating with
phenotypic class. Functional analysis indicates alterations particu-
larly in genes important for development. Changes observed in
expression levels of genes involved in epigenetic regulation suggest
a model for phenotypic variability mediated by epigenetic mechan-
isms altering transcription and leading to variable disease severity
in the Twsg1 mutant.
doi:10.1016/j.ydbio.2009.05.184
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The process of splicing regulates gene expression in a highly
conserved manner from flies to humans and maximizes the output of
a genome by generating different protein forms from the same gene
sequence. The regulated selection of alternative splice sites allows
genes to be appropriately turned on and off in different tissues, sexes
or stages of development. One of the best-characterized examples of
regulatory alternative splicing occurs in the sex determination
pathway in Drosophila melanogaster. Using conditional RNAi knock
down experiments of the early splicing factor U1-70K under GAL4-
UAS control, we have identified a sex-specific lethal phenotype that
appears to occur after the initial establishment of the sex determina-
tion pathway. This sex-specific lethality is rescued when larvae
undergoing knock down are raised on food with a higher sugar
content. We are repeating these crosses on different food sources to
investigate the hypothesis that splicing activity is affected by
nutritional state. Future experiments include microarray analysis to
identify genes that may be differentially regulated on food with a
high or low sugar content and comparison of the lipid content in the
fat body of larvae raised on different food sources.
doi:10.1016/j.ydbio.2009.05.185
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Isolating tissue specific regulatory proteins associated with the
early spliceosome in Drosophila melanogaster
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The process of splicing regulates gene expression in a highly
conserved manner from flies to humans and maximizes the output of
a genome by generating different protein forms from the same gene
sequence. The critical initial definition of intron–exon borders
depends on splicing factors recognizing regulatory sequences within
a pre-mRNA to promote or prevent splice site usage. Although over
200 spliceosome-associated proteins have been identified, exactly
how these proteins function with one another in a living organism
remains unclear. Because of the wide spectrum of genetic manipula-
tions and biochemical analysis possible in Drosophila melanogaster,
we are investigating the fat body as a system amenable to identifying
tissue specific regulatory proteins. We are in the process of
developing a tagged version of the early splicing factor U1-70 K that
will use biotin–streptavidin affinity to purify the early spliceosome.
U1-70K, an SR-like protein and component of the U1 snRNP, plays an
important role in early splicing when intron–exon borders are first
determined. By identifying proteins associated with U1-70K in the fat
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